Introduction.
degrees by guanosine triphosphate (GTP) and GMP-P(NH)P ; the latter was about 10 times more active than the former. Enzyme activation by GTP was biphasic ; the nucleotide was rapidly hydrolysed by membrane preparation. Activation by GMP-P(NH)P was hysteretic, requiring about 20-30 min to reach steady state ; this lag-time was not dependent on nucleotide concentration. GDP(3S did not stimulate AC activity. Delayed addition of GDPRS to a GMP-P(NH)P-stimulated enzyme at 17 min resulted in a drop of AC activity although the activity 40 min later was higher than that obtained by mixing both nucleotides at the time the reaction was initiated. This result was incompatible with the formation of a truly irreversible, active form of the enzyme in the presence of GMP-P(NH1P.
The effect of LH on AC depended on guanine nucleotides and Mg 2+ . LH and GMP-P(NH1P acted synergically. Dose-response curves showed that apparent LH affinity was not modified by the presence of GMP-P(NH1P. LH accelerated the slow rate of activation of GMP-PINH1P. The (Cooper, 1982) , or lack of effect due to GTP hydrolysis. Figure 2 shows that under standard assay conditions of AC activity, GTP (0.4 11 M) was rapidly hydrolysed (70 % in 5 min) and that this hydrolysis was inhibited by ATP and its analog, AMP-P(NH)P. In the presence of AMP-P(NH)P 1 mM or ATP 5 mM, 50 % of the GTP was hydrolysed after 30 min. GTP hydrolysis was not modified by the presence of an ATP regenerating system (data not shown).
On the basis of these findings, it appears that the lack of GTP effect on interstitial cell adenylate cyclase in the rat testis might be at least partly due to the hydrolysis of GTP to GDP.
Kinetics of adenylate cyclase activation in the presence of GMP-P(NH)P.
The time-course of cAMP production in the presence of GMP-P(NH)P is depicted in figure 3 . The production of cAMP was slowly stimulated and up to 20-30 min were needed to reach steady state velocity. After this lag-time, the rate of cAMP production remained constant for 40 min. The intercept of the extrapolated linear portion with the x-axis corresponded to 1/Kobs (Kobs = the activation rate constant) ; Kobs was particularly low (0.06-0.05 min -1 ). It should be noted that the membranes exhibited an identical lag-time when GMP-P(NH)P concentrations increased from 10-7 to 10-5 M. In membranes preincubated for 15 min in the presence of GMP-PINH)P alone, the lag-time decreased but cAMP production remained steady (data not shown). The lag-time was independent of membrane protein LH also diminished the lag-time observed during the time-course of the stimulation of cAMP accumulation in the presence of GMP-P(NH1P (fig. 5 ). The value of K obs and maximal specific activity increased with hormone concentration in a dose-dependent manner. After preincubation of the membranes for 15 min with LH alone (10/ l g/ml), the time required to reach steady state velocity was almost zero (fig. 6 ). This result may signify that LH binding was kinetically limiting and/or that, in the absence of GMP-P(NH)P, the hormone-receptor complex could promote the activation of the regulatory component which limited the rate of cAMP production. In membranes preactivated with GMP-P(NH)P alone, the hormone significantly increased maximal activity without any significant lag-time (data not shown).
(10 and 100 pM) was added together with GMP-P(NH)P (10)iM) at either t = 0 or 17 min after initiation of the stimulatory effect of GMP-P(NH)P. The same experiment was carried out in the presence of LH.
If the exchange rate was different from zero, it could be expected that the delayed addition of GDPPS would lead to a steady state activity (time-course dependent on the rate of GMP-P(NH)P exchange and the reversal rate of GMP-P(NH)P-stimulated activity) similar to that obtained by mixing GDP!3S and GMP-P(NH)P at t = 0. In both the presence and absence of LH We also studied ( fig. 9) In the present studies we have described the properties of an LH-responsive adenylate cyclase in plasma membranes obtained from isolated interstitial cells of the rat testis. Both GTP and GMP-P(NH)P enhanced the production of cAMP when no hormone was added, as observed in rabbit corpus luteum . The effects of GTP differed from those of GMP-PINH)P ; the biphasic response to GTP also observed by Dufau et a/. (1980) might be explained by the conversion of GTP to GDP in semi-purified membranes of testicular interstitial cells ; the stimulatory and inhibitory regulatory components (Ns, Ni) are GTP-degrading protein (see review of Birnbaumer et al., 1985) . GTP causes bimodal regulation of AC in other cell types, and this effect appears to result from an involvement of Ni (Cooper, 1982 ; Cooper et al., 1979) . The possibility that GTP inhibits cyclase activity via Ni cannot be ruled out, and further studies will be required to investigate the existence of such a mechanism in the interstitial cell adenylate cyclase system of the rat testis.
LH and GMP-P(NH)P acted synergically. It should be pointed out that the LH concentration required to stimulate the enzyme after membrane purification was higher than that observed when the synthesis of cAMP was studied in intact cells. Similarly, Birnbaumer et al. (1976) observed a very low apparent LH affinity for rat ovarian plasma membranes.
GMP-P(NH)P had no significant effect on the LH concentration needed to obtain half maximal activation (Ka app) or on relative stimulation by LH. In contrast, GMP-P(NH)P in rabbit corpus luteum seems to alter the Ka app for LH ; this discrepancy may reflect a species difference.
In the absence of hormonal stimuli, the interstitial cell adenylate cyclase of the rat testis responded slowly to GMP-P(NH1P ; this finding is in contrast to reports by Dufau et al. (1980) but agrees with the general properties described for most adenylate cyclase systems (see review of Birnbaumer et al., 1985) . Our results are inconsistent with the hypothesis that activation by GMP-P(NHIP leads to the irreversible activation of testicular interstitial cell adenylate cyclase in the complete sense of the term ; similar observations were reported by Londos and Preston (1977) and Birnbaumer et a/. (1980) using liver plasma membranes. The slow rate of activation by GMP-P(NH)P was accelerated by LH, in agreement with studies of other hormone-dependent adenylate cyclase systems ; this effect of hormonal stimulation has been explained by the enhancement of nucleotide exchange (see review of Birnbaumer et al., 1985) .
There is now considerable evidence indicating that, in addition to guanine nucleotides, Mg 2+ plays a key role in Ns and Ni regulation of the activity of the catalytic component (Northup et al., 1982 ; Codina et al., 1983 (Bourne et al., 1975 ; Neer, 1978 ; Stengel et al., 1982) . From our data, the criterion of Mn 2+ vs Mg 2+ activity might not be simple and absolute enough to distinguish the isolated C unit from the NC complex.
As shown in the ovary (Birnbaumer et al., 1976) L'activation par le GMP-P(NH)P est environ 10 fois supérieure à celle obtenue avec le GTP. Le GDPtis ne stimule pas l'AC. En présence de GMP-P(NH)P, la vitesse stationnaire de production d'AMPc n'est atteinte qu'après environ 20 min ; cette période de latence est indé-pendante de la concentration de nucléotide. L'addition de GDPpS, 17 min après l'addition de GMP-P(NH)P conduit à une diminution immédiate de la vitesse de production d'AMPc ; cependant l'activité 40 min plus tard reste supérieure à celle obtenue si on ajoute simultané-ment (à t = 0) GMP-P(NH)P and GDP.!JS. L'état d'activation atteint avec le GMP-P(NH)P n'est donc pas strictement irréversible.
La LH et le GMP-P(NH)P agissent d'une manière synergique sans que le nucléotide modifie la concentration d'hormone nécessaire à l'obtention de la demi-stimulation maximale de l'enzyme (Ka app.). La LH abolit la période de latence observée dans la cinétique de stimulation par le GMP-P(NH)P. L'activation de l'adénylate cyclase par la LH est étroite-ment dépendante des concentrations en Mg 2+ et en ATP. L'hormone diminue la concentration en ion Mg nécessaire à l'obtention de la demi-stimulation maximale de l'enzyme.
Les membranes plasmiques de cellules interstitielles du testicule de rat sont un excellent modèle pour l'étude de la régulation de l'AC par LH.
